Schistosoma mansoni: effects of in vitro serotonin (5-HT) on aerobic and anaerobic carbohydrate metabolism.
The effect of Serotonin on carbohydrate metabolism, excreted end products, and adenine nucleotide pools in Schistosoma mansoni was determined following 60 min in vitro incubations under air (= 21% O2) and anaerobic (95% N2:5% CO2) conditions. In the presence of 0.25 mM Serotonin, glucose uptake increased by 82-84% and lactate excretion increased by 77-78%; levels of excreted lactate were significantly higher under aerobic than under anaerobic conditions. The tissue pools of glucose, hexosephosphates, fructose 1,6-bisphosphate, pyruvate, and lactate were significantly increased under anaerobic conditions compared to air incubation; the presence of Serotonin decreased tissue glucose pools and increased the size of the pyruvate and lactate tissue pools. The glycolytic carbon pool was significantly greater under anaerobic than under aerobic conditions, irrespective of Serotonin. Serotonin increased adenosine 5'-diphosphate and adenosine 5'-monophosphate levels under aerobic conditions; neither Serotonin nor gas phase significantly affected total adenine nucleotide levels or the adenylate energy charge. Serotonin increased energy requirements by S. mansoni due to increased muscle contractions; demand was met by enhanced rates of carbohydrate metabolism. Irrespective of gas phase, 74-78% of available carbohydrate was converted to lactate. In the presence of Serotonin, conversion of glucose to lactate was reduced to 63-67%. In view of the requirements by S. mansoni for an abundant supply of glycoprotein and glycolipid precursors for surface membrane renewal, it is suggested that carbohydrate (glucose and glycogen) that was not converted to lactate may have been incorporated into biosynthetic processes leading to membrane synthesis.